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ANTXODCR. ANTUHCROBIAL AKD PRESERVATIVE 
r ^MPOSTTTOWS AMD K »T^OPS OF USING SAME, 

T <,«ld Of The Iavcnttjon 
The invention relates to anciodor, antimicrobial and 
o-ese-vative compositions for prophylactic measure as well as 
"cooicai treatment cf skin fcul odcr and ir.fec-.ions caused by 
microorganisms. More particularly, the invention is directec to 
compositions useful for topical applicacion to treat 
che development of axillary foul odor, foot malocor ano otter bocy 
fou^ odor, and co alleviate skin disorders associated with 
microbial infections, and also useful as preservatives in cooc 
products and cosmetic and pharmaceutical formulations. 

^rk^unH Of Th« Iav«aSi<?n 
human skin, sebaceous glands, eccrine sweat ciancs ar.n 
aooc-ine elands secrete various chemicals onto the skin surtace 
These chemicals include sodium chloride, potassium bicarbonate. 
lac"c acid. urea, soualene, proteins, carbohydrates, trigiycences 
and cth- iioids. Although body odor may be partially due to 
"'tain "chemicals secreted by sebaceous glands and eccrine sweat 
glands, ma.or axillary foul odor is due to secretions ct tne 
apocrine glands, which contain special nutrient materials ==- 

microorganisms . _ . . 

Apoc-^ne glands are located primarily in ...e ax ae, 

ancgenitai 'region, mammary areolae, ear canals. ~> 

25 scattered on parts of the face, anterior cne.t ana ~ 

general, the apocrine duct opens into the upper enc c= . - 

Li«c*-. aithouch it may occasionally open directly ootc *<-.. 
su-ace in contrast to the eccrine glands, which produce a c e,- 
^cU licuid. the apocrine glands secrete a milky f-uio 
,0 oK range of S to '» , and initially otnsists of lipics 

' . . xl--c— *~esh accenne secrs~cns zz r.zz r.ave ... 
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objectionable cdor. the secreted compounds are found to uncergo 



rarbchyaratc 

decomoosition by both chemical and microoiai ac ~ns -no - 
degradation produces are responsible fcr the occensive cc-.s. 
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Chemical substances identified as contributing to this unpleasant 
odor include lower organic acids such as butanoic, isopentar.oic, 
hexanoic and octanoic acids; mercaptans ; indoles; amines; hydrogen 
sulfide; ammonia; and chosphine . Although gram-positive bacteria, 
thriving on substances found on the moist skin surface, appear to 
be responsible for the production of malodor, the precise 
mechanisms of odor production are still unclear. 

Most deodorant cr antiperspirant products on the market 
today are salts of aluminum or zinc. The aluminum salts include 
aluminum chloride, aluminum chlorhydroxide , aluminum sulfate, 
aluminum potassium sulfate and aluminum phenolsulf onate . The zinc 
salts comprise zinc oxide, zinc peroxide, zinc stearace ar.d zinc 
phenolsulf onate . 

Although long-term use of aluminum or zinc salts as 
underarm deodorants presents no major problems in toxicity, those 
compounds do frequently cause irritation, burning, itching and 
other uncomfortable sensations to some people with sensitive skin. 
These people stop using underarm deodorants commonly available on 
the market today because of persistent itching or burning after 
use. Moreover, such irritation, burning and itching caused by 
underarm deodorants makes them even less suitable for application 
to other areas of the body which are even more sensitive than the 
underarm. Development of other efficacious anti-ocorant substances 
which do not cause irritation or uncomfortable sensation when 
applied to the skin is therefore desirable. 

Nail infections may be caused by gram-positive bacteria 
such as Staphylococcus aureus and Streptococcus pyogenes; gram- 
negative bacteria such as Pseuccmcnas aeruginosa; dermatophytes 
such as Trichcphyzcr. rub rum and Trichophyton mentacrophytes; yeasts 
such as Candida albicans cr herpes simplex virus. In general, nail 
infections are difficult to treat by topical application, because 
most commercially available products are not formulated in 
bioavailabie form to penetrate the hard nail plate. 

Mucocutaneous integuments include for example oral 
mucosa, vaginal mucosa and anocer.it al areas. Although infections 
may be caused cy bacteria, the most common forms are due to Candida 
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yeasts and herpes virus. Vulvar -vaginal infections may be caused 
for example by SCBphyl occeeus aureus, Pseudcmonas aeruginosa, 
Candida albicans. Trichomonas vaginalis. Gardnerella vaginalis.^ 
Coryv.ebaczerium mxnucissimum or herpes simplex Type I or Type II 
virus The yeast infections are usually created with butaconazoie . 
clotrimazole, terconazole or miconazole cream for 3 to 7 days. The 
bacterial infections may be treated with oral administration of 
metronidazole S0O mg or clindamycin 300 mg twice daily for 7 days. 
c or *eroes infections, oral administration of acyclovir 200 mg 5 
times daily for 10 days or topical application of S% acyclovir 
ointment may be prescribed with various degrees of effectiveness. 

Folliculitis and perifolliculitis are inflammatory 
disorders within or around the hair follicle, often caused by 
oathocenic bacteria or other microorganisms. The microorganisms 
'may include S canny! ococcus aureus, Pseudomcnas aeruginosa, ana 
Prcpicnibacceriun, acnes. In most cases, scalp, face, chest, back 
and lower legs are involved. Folliculitis and perifolliculitis may 
be superficial infections and appear as small pustules in or arounc 
hai- 'ollicles. However, deeper infections may include lesions of 
paoules and nodules. Patients may feel slight burning, itching and 
oa'in <s the infected areas. Folliculitis may be persistent and 
'last for months and even years. Topical application of mupirocm. 
chlorhexidine or aluminum chloride appears to be helpful and 
e'-ective in many instances. 

In our U.S. Patent No. 4,363. IIS. entitled "Alpha 
Kydrcxvacids, Alpha Ketoacids and Their Use in Treating Skin 
C-nd'-'ons". we described and claimed that certain alpha 
hydr-xvacids and related compounds are therapeutically effective 
--or -pical treatment =f skin disorders associated with disturbed 
Uatinizaticn or inflammation. Such skin disorders include cry 
skin ichthyosis, palmar and plantar hyperkeratosis, cancrut:. 
Oar^-s disease, lichen simplex chronicus, keratoses, acne, 
osonasis. eczema, pruritus and possibly warts and herpes. The 
aloha hvdroxyacids and related compounds disclosed in the patent 
,-eude ohenyl 2-acetoxyethanoic acid (also known as pnenyl aipha 
Ice'toxva'cetic acid or O-acetylmandelic acid) which is a derivative 
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compound formed by acetylation of the hydroxy croup of mandeiic 
acid. 

In our U.S. Patent No. 5,258,391. entitled "Phenyl Alpha 
Acyloxyalkanoic Acids, Derivatives and Their Therapeutic Use", we 
disclosed and claimed compositions containing these compounds for 
topical application to promote growth and hardening of nails and 
hair, wound healing and thickening of mucous membranes, skin and 
its appendages. However, compositions containing phenyl or 
diphenyl 2-acecoxyethanoic acid or their aryl cr diaryl analogs 
have not previously been disclosed to be effective and useful for 
topical application to alleviate skin infections and body foul odor 
caused by one cr more microorganisms. 

c.^.^y r>f Th* Invention 
According to the present invention, it has been found 
that aryl or diary! 2-acetoxyethanoic acids, when topically applied 
to body parts, such as the human axillae, foot or scalp, are useful 
in preventing and/or treating body foul odor. Further, according 
to the invention, it has been found that the topical application of 
aryl or diaryl 2-acecoxyethanoic acids to the skin, nails and 
mucosal membranes is therapeutically effective to eradicate or 
substantially improve skin lesions, such as folliculitis, 
perifolliculitis, impetigo, dandruff, seborrheic dermatitis, 
er^thrasma and trichomycosis axillaris, and nail infections and 
mucosal infections, including oral infections and vaginal ^ 
infections caused by various microorganisms. Further still, aryl 
or diaryl 2-acetoxyethanoic acids are useful as preservatives in 
food products, cosmecic and pharmaceutical formulations and 
industrial preparations. 

The aryl or diaryl 2-acetoxyethanoic acids may be applies. 
in various formulations such as solutions, gels, creams, motions, 
stick, balm, sprays cr powders in either anhydrous cr aqueous 
vehicles. In addition, the compositions containing an aryl or 
diaryl 2-acetoxyethanoic acid may be formulated or appiiec 
contemporaneously with other topical agents to provide synergistic 
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or amplified activity for cosmetic or dermatologic indications or 
the body part being treated. 

T railed Description Of Preferred f^hodi noatja 
In accordance with the present invention aryl or diary! 
2-acetcxyethanoic acids which may be incorporated into topical 
compositions for body foul odor, skin, nail and mucosal infections 
and related dermatologic disorders or into food products, cosmetic 
or pharmaceutical formulations or industrial preparations as 
preservatives therefor, are shown by the following chemical 
structural formula 

0 0 

1 " 

R.R a C(OCCK 3 )COH u> 
wherein R,« an aryl group having 6 to 13 carbon atoms, and R 2 - K or 
an aryl croup having 5 to 13 carbon atoms. The hydrogen atoms of 
the aryl groups may be substituted by an element or group such as 
F, CI, 3r, I, OH, AcO (acetoxy) cr a saturated or unsaturated 
radical having 1 to 9 carbon atoms, such as a lower alJcyl or 
alkoxy. 

Since R. and R : may both be aryl groups, the invention 
includes the use of both aryl and diaryl 2 -acetcxyethanoic acids, 
but for ease cf reference the compounds of formula C) will be 
simply referred to herein as aryl 2 -acetcxyethanoic acids. Aryl 2- 
acetcxyethanoic acids may also exist as stereoisomers such as 2, L. 
and DL forms when R : and R ; are not identical. Aryl 2- 
acetoxyethanoic acids may also be present as a free acid or a salt 
form with an inorganic cr organic base. 

Representative aryl 2 -acetcxyethanoic acids include but 
are net limited to the following: phenyl 2 -acetcxyethanoic acid, 
(wherein in formula I: R : -C 4 K,, R : -K) ; diphenyl 2 -acetcxyethanoic 

r - 3 - \ . .A-methviphenvi) 2 -acetcxyethanoic 

acic , ;wnere.n R. »C,a s , .v 8 m a i' » me-"r-e iAC **. 

acid, .'wherein a.-CK,C,K„ R : »H) ; (4-hydrcxyphenyi) 2- 
ac-oxvethancic acid, (wherein R-HOC^, R : -K) ; (4-chlorcphenyl) 2 
acetcxvethancic acid, (wherein R : »CiC,H„ R,«K) ; < 2 -chlcrophenyl) 2 
acetcxvethancic acid, (wherein R..-C1C.H,. R 2 -H) ; (4 -acetoxyphenyl) 
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2-acetoxyethanoic acid, (wherein R.-CH,CCOC,H,, R,-K) ; U- 
chlorophenyl) (2-chlorophenyl) 2-acecoxyechanoic acid, (wherein 
R.-ClC t K,, Rj-C1C 4 K.) ; ( 4 -mechyiphenyl ) (2-chlorophenyl) 2- 
acecoxyechanoic acid, (wherein R.-CH,C,H,. R,-C1C,H,) ; and (2- 
Naphchyl) 2-acecoxyechanoic acid, (wherein R..-C l0 H T , R : -H) . 
Preferred aryl and diary! 2-acecoxyechanoic acids include buc are 
noc limiced co the following: phenyl 2-acecoxyechanoic acid; 
diphenyl .2 -aceccxyechancic acid; (4-chlorophenyl) 2-acecoxyechanoic 
acid; (2-chiorophenyl) 2-acecoxyechanoic acid; and (4-chlorophenyl) 
I 2-chlorophenyl) 2-aceccxyechanoic acid. 

Skin infeccions are generally caused by microbial agents 
which include bacteria, yeascs . fungi and viruses. Ic now appears 
chac che aryl 2 -aceccxyechancic acids may have cidal as well as 
scacic effects, i.e.. killing as well as inhibiting the grower, of 
microorganisms. These compounds can thus treat the infections as 
well as alleviating the symptoms -hereof . 

We have now discovered chat aryl 2-acetoxyethanoic acids 
have unexpected, much broader therapeutic utility than previously 
described. Under standard microbial tescs. this compound has been 
found to inhibit the growth of various bacteria including 
Staphylococcus aureus. Staphylococcus epidermidis. Micrococcus 
sedenzarius , Micrococcus luceus. Srevibaczerium epidermis, 
Coryr.ebaczerium xir.uzissiusi. Serracia marcsscsns, Pseudcmonas 
aeruginosa, Escherichia eeli, and Prcpicn.ibacceriuai acnes. 

Aryl 2-acecoxyechancic acid is specifically effective 
against the growth of ?. acnes even in the presence of 10% lipid 
material in the cesc media. The inhibitory effect against ?. acr.es 
of this compound has been found co be greater than that of benzoyl 
peroxide under the same cest concicions. Commonly used antiseptic 
compounds chlorhexidine gluconate and cricicsan have been cesced 
and' compared under che same conditions and were found co be 
effective against various bacteria in the absence of lipid 
materials. However, chlorhexidine gluconate and triciosan have 
been found to be ineffective against most microorganisms when licic 
materials are incorporated into che test media, in skin lesions. 

, = 4 .:i ie ..ti.i S "ioid materials including sebum secreted by 
sucn as _'»--- — ^ > --. 



WO 96/13247 



PCT/US95/14076 



sebaceous glands are present. In contrast to these two compounds, 
aryl 2-acetoxyethanoic acid has been found to be very effective 
against P . acnes even in the presence of lipid materials, 
particularly in treating and preventing the spread of acne 
vulgaris . 

We have now discovered that a composition containing aryl 
2-acetoxyethanoic acid is topically effective in preventing the 
development of. as well as in treating, body foul odor. 
Specifically, the composition is useful for topical application to 
prevent the development of axillary foul odor and foot malodor. 
The composition is also therapeutically effective for topical 
treatment of underarm foul odor and foot malodor. 

We have also discovered that the compositions are useful 
for topical application to eradicate or substantially improve skin 
lesions such as folliculitis, perifolliculitis, impetigo, dandruff, 
seborrheic dermatitis, erythrasma and trichomycosis axillaris, and 
nail infections and mucosal infections including oral infections 
and vaginal infections caused by microbial organisms. These 
microorganisms include Staphylococcus species such as S. aureus and 
S. epidermis; Coryneform species such as Br evlbac cerium ; 
Prcpionibaczerium acnes such as P. acnes, P. granulosus! and P. 
avidum; gram-negative bacteria including Proteus and £. coli; gram- 
cos itive bacillus and mycobacteria; and Picyrcsporum species such 
as P. ovale, P. orbiculae and Malassezia furfur. 

Aryl 2-acetoxyethanoic acids- may also be incorporated 
into a food product cr into a cosmetic or pharmaceutical 
composition as a preservative to prevent the growth of a 
microorganism. 

We have further discovered that aryl 2-acetoxyethanoic 
acids can be synergistic to cr can amplify the bioactivity of a 
cermatclcgic or topical agent. For example, salicylic acid may be 
useful as a keratolytic agent for topical treatment of follicular 
lesions associated with comedones or follicular occlusions. 
Salicylic acid, however, is not therapeutically effective against 
acne lesicns associated with whiteheads caused by microbial 
infecticns including ?. acnes. An amplifying composition 
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concaving salicylic acid and an effective amount of an ary- 2- 
acetoxyethanoic acid has been found to eradicace or substantially 
improve the clearing of boch blackhead and whitehead lesions caused 
bv physiologic factors and microbial infections. 
5 ' We have further discovered that aryl 2 -acetoxyethanoic 

acids can reverse a drag resistance to many dermatologic agents 
such as corticosteroids. For example, clobetasol propionate, 
betamethasone diprcpicnace . betamethasone valerate and 
triamcinolone acetonide are topically effective in the improvement 
10 of psoriatic lesions. Many patients however develop drug 
resistance to continued medications, a phenomenon known as 
tachyphylaxis or drug unresponsiveness. The cause for such drug 
unresponsiveness is unknown. It has been speculated that a 
receptor molecule for the corticosteroid might be depleted on 
chronic use of topical corticosteroid. At the time when the 
Tachyphylaxis occurred on continued use of a corticosteroid, a 
comocsiticn containing an aryl 2 -acetoxyethanoic acid was found to 
reverse such unresponsiveness, and psoriatic lesions began to 
improve . 

Dermatologic agents and topical agents of cosmetic or 
pharmaceutical substances may be incorporated into the composition 
containing an aryl 2 -acetoxyethanoic acid to amplify the 
bioactivity for topical treatment of various cosmetic and 
dermatoiocic indications. Topical agents which may be incorporates 
25 ^nco the present composition include local analgesics and 

anesthetics, antiacne agents, antibacterial agents, antiyeast 
agents, antifungal agents, antiviral agents. antiderr.atitis agents, 
antioruritic (antiitch) agents, antiinflammatory agents, 
antioersoirants, antiosoriatic agents, antiaging and ar.tiwrir.kle 
3 0 acents. sunscreen and sunblock agents, skin lightening agents, 
ceoicmenting agents, vitamins, corticosteroids, homones and ^ 
-e--cids. Sxamoies of cosmetic and pharmaceutical agents mciuce 
salicylic acid, oramcxme. clotrimazole, ketcccnazole . miconazo.e. 
-c-azoi- fluconazole, metronidazole, hydroxyzine, terbinafme, 
3 5 diphenhydramine, lidccaine, procaine, mepivacame. moncber.zcne. 
eryc.-.rcmvcir., tetracycline, clindamycin, meclocycime . 
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hydroquinone, minocycline, naproxen, ibuprofen, theophylline, 
cromolyn, retinoic acid, 13-cis retinoic acid, hydrocortisone, 
hydrocortisone 21-acetate, hydrocortisone 17-valerate, 
hydrocortisone 17-butyrate, betamethasone valerate, betamethasone 
diprcpionate, triamcinolone acetonide, f luocinonide , clobetasol, 
propionate, benzoyl peroxide, hydrogen peroxide, crotamiton, 
propranolol, promethazine, vitamin A palmitate, vitamin A acetate, 
and vitamin E acetate. 

For example, treatment for nail infections may include 
compositions containing an aryl 2-acecoxyethanoic acid as the only 
active ingredient or compositions containing a dermatological or 
pharmaceutical agent' and a synergistic amount of an aryl 2-. 
acetoxyethanoic acid. The dermatological and pharmaceutical agents 
include, for example, clotrimazole, miconazole, econazole, 
ketoconazole, metronidazole, griseof ulvin, ciclopirox, nystatin, 
polymyxin, dicloxacillin, fluconazole and acyclovir. 

Preparation Of Therapeutic/Prophylactic Composition* 

Aryl 2-acetoxyethanoic acid compositions may be 
formulated in various forms, such as a solution, gel, cream, stick, 
balm, lotion, spray or powder form. In a typical anhydrous solution 
form, an aryl 2-acetoxyethanoic acid is dissolved in a mixture of 
ethanol and propylene glycol. The solution may contain the aryl 2- 
acetoxyethanoic acid in an amount from about 0.01V to about 99%, 
with a preferred concentration of about 0.05% to about 10%; 
ethanol in an amount from about 1% to about 90%, with a preferred 
concentration of about 20% to about 80%; and propylene glycol in an 
amount from about 1% to about 60%, with a preferred concentration 
of about 5% to about 4C%. Unless otherwise indicated, all liquid 
percentages stated herein are weight/volume percent. 

In the preparation cf a composition in powder form, the 
aryl 2-acetoxyethanoic acid is first ground into fine powder with 
mortar and pestle or ball -mill machine, for example. The powdered 
substance is then mixed thoroughly wich talc powder. The 
concentration cf aryl 2 -acetcxyethanoic acid may range from about 
0.01V to about 20V, with a preferred concentration of about 0.C2V 
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co about: SV. Unless otherwise indicated, ail solid percentages 
stated herein are percent by weight of total composition. 

To formulate a synergistic or amplified composition an 
aryl 2 -aceccxyethanoic acid may be directly incorporated into a 
5 composition containing a topical agent for cosmetic cr dermatolccic 
indications. Aqueous formulations are also possible by dissolving 
the aryl 2 -acetoxyethanoic acid in ethane! . for example, then 
mixina with water. Propylene glycol and other common solvents may 
be added to such alcoholic aqueous solutions. Alternatively, the 
10 topical agent may be applied separately, but substantially 
contemporaneously, with the aryl 2 -acetoxyethanoic acid. 

The invention will now be described in more detail with 
reference to the following specific, non-limiting examples. 

EXAMPLE 1 

The following strains of microorganisms were used in 
Minimum Inhibitor-/ Concentration (MIC) tests for phenyl 2- 
acetoxyethanoic acid in this example and for benzoyl peroxide, 
chlorhexidine gluconate and tricicsan in the following examples, 
in total, five strains were used for S. aureus, five strains were 
20 used for S. evide^idis, two strains were used for H. sedentarius. 

-hr«- strains were used for M. luceus. two strains were usee .or ». 
ecidernus, three strains were used for C. alaucis.iua. one strain 
was used for S. xarcsscens, three strains were used for P. 
aeruginosa, four strains were used for S. eoli. and thirty-two 

25 strains were used for P. acnes. 

Antimicrobial effects were determined based on MIC Agar 
Dilution Test utilizing Trvpticase Soy Agar II CBBU incorporation 
olaces with and without 10 V intraiipid (Xabi Pharmacia Inc.!. _ 
--.-•a-ly ohenvi 2 -acetoxyethanoic acid was prepared as a 2 mg/m_ 

30 (0.2%) solution in water. This solution with serial " 

-c— orated into the test agar plates. The MIC test gave simi-ar 
results when the same species but a different strain was usee. 
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No Lisid 


L131U 


1 . 


Staphylococcus aureus 


e ^ rt 
5 00 


cnn 

J w w 


2 . 


Staphylococcus epidermidis 


i n n 
1000 


im W W V 


3 . 


Micrococcus sedenzarius 


500 


500 


4 . 


Micrococcus luceus 


1000 


1000 


5 . 


Erevibaczerium epidermis 


1000 


1000 


6 . 


Corynebaczerium minuzissium 


500 


500 


7 . 


Serratia warcescens 


1000 


1000 


8 . 


Pseudomonas aeruginosa 


1000 


1000 


9 . 


Escherichia ccli 


1000 


1000 


10. 


Propionibaczeriusn acnes 


250 


250 



The above results show that phenyl 2-acetoxyethanoic acid had 
inhibitory effects against all of the above bacteria, and the 
compound at 250 jig/ml (0.025%) concentration, was specifically 
effective against the growth of ?. acnes even in the presence c; 
10% lipid materials. 

EXAMPLE 2 (COMPARATIVE) 
Under the same test conditions described in Example 1, 
benzoyl peroxide was prepared as a 2.5 mg/mi (0.25%) solution in 
water. This solution with serial dilution was incorporated into 
the test agar plates. Typical test results are shown as follows 

flT^ fna/ml) 









Li-id 


1. 


Staphylococcus aureus 


2500 


1250 


2 . 


Staphylococcus epidezmidis 


2500 


1250 


3 . 


Micrococcus sedenzarius 


2500 


5 50 


4 . 


Micrococcus luceus 


2500 


650 




3revibacterium epidermis 


2500 


1250 


5 . 


Ccrynebaczeriuzi zinuzissiuxi 


2500 


1250 


7 . 


Serratia narcescens 


72500 


1250 


3. 


Pseuccmcnas aeruginosa 


72500 


1250 


3 . 


Escherichia coli 


2500 


12S0 


10. 


Propionibaczsrium acnes 


2500 


525 
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The above results show that benzoyl peroxide was moderacely 
-Elective against the growth of the above bacteria excluding S. 
larcescens and P. aeruginosa when lipid materials were present in 
che test medium. 

EXAMPLE 3 (COMPARATIVE) 
Under the same test conditions described in Example 1, 
chlorhexidine gluconate was prepared as a 2 mg/mi (0.2V) solution 
in water. This solution with serial dilution was incorporated into 
the test agar oiates. Typical test results are shown as follows. 

MTC (gg/ml) 
Mo Lis id Lioid 

1. Staphylococcus aureus 125 >20Q0 

2. Staphylococcus epidermidis 125 >2000 

3. Micrococcus sedeazarius 

4. Micrococcus luteus 

5. Brevibaczerium epidermis 

6. ccrynebaczerium miauzissium 
1 Serrazia marcescens 

8 Pseudcmonas aeruginosa 1000 >2000 

9. Escherichia coli 250 >2000 

Prop ionibaczer illtj acnes 



10 



125 >2000 

125 >2000 

250 >2000 

125 >2000 

1000 >2000 



62.5 >2000 



The above results show that chlorhexidine gluconate was effective 
against the growth of the above bacteria when no lipid materials 
were present in the test medium. However, chlorhexidine gluconate 
was totally ineffective against the growth of the above bacteria 
when 10% lipid materials were incorporated in the test medium. 

EXAMPLE 4 (COMPARATIVE) 
Under the same test conditions described in Example 1, 
c^closan was orepared as a 10 mg/mi (1%) solution m water. This 
solution with serial dilution was incorporated into the test agar 



aiates 



Typical test results are shown as fallows 
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HIS (tfg/ml) 









Lipid 


1 . 


Staphylococcus aureus 


156 


>10000 


2 . 


Staphylococcus epidermidis 


156 


5000 


3 . 


Micrococcus sedencarius 


156 


>10000 


4 . 


Micrococcus luteus 


156 


>10000 


5 . 


Brevibacterium epidermis 


156 


>10000 


6 . 


Corynebacterium minuzissium 


156 


>10000 


7 . 


Serracia marcescens 


>10000 


>10000 


8 . 


Pseudomonas aeruginosa 


>10000 


>10000 


9 . 


Escherichia coli 


1S6 


>10000 


10 . 


Propionibaczerzuzi acnes 


156 


>10OQ0 



The above results show that triciosan was effective against the 
growth of the above bacteria excluding 5. marcescens and P. 
aeruginosa in the absence of lipid materials. However, triciosan 
was ineffective against the growth of the above bacteria when 10V 
lipid materials were incorporated in the test medium. 

EXAMPLE 5 

A typical test for prophylactic effect in preventing the 
development cf axillary foul odor was carried out as follows. A 
test composition was prepared by dissolving 0.5 g of phenyl 2- 
acetoxyethanoic acid cr diphenyi 2-acetoxyethancic acid in 70 mi c 
ethancl and 3 0 ml of propylene glycol. The control vehicle was 
prepared by mixing 70 ml of ethanol and 30 ml of propylene glycol. 
A human subject, male, age 71, was instructed to take a shower in 
the morning using ordinary soap to clean the body surfaces. After 
the skin was dried, the test composition was topically applied to 
the left underarm area cnly. The vehicle central was topically 
applied to the right underarm area. 3oth underarm areas were 
monitored by the subject and at least one other person 
approximately every 3 hours to determine whether the test 
composition, had any prophylactic effect in preventing the 
develcoment of underarm foul odor in the left axilla as compared -.t 
the vehicle alone on the right control armpit. 
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Presence or substantial absence of foul odor, detected by 
sme i' was adooted as the criteria for ineffectiveness or 
effectiveness of the test composition.. It was found that while the 
right control side developed foul odor within hours, the left 
underarm did not produce any detectable odor, even after 24 hours. 
T n« shows that the test composition containing O.S% phenyl 2- 
ace-cxyethanoic acid or diphenyl 2 -acetoxyethanoic acid was' 
substantially effective in preventing the development of axillary 
foul odor. 

EXAMPLE 6 

A typical test ftr axillary antiodor effectiveness was 
carried out as* follows . A human subject, female, age 62. could not 
use existing commercial products of antiperspirants or deodorants 
because of severe itching and irritation after topical application. 
After the foul odor developed in both axillae, the subject was 
instructed to aoply the same test composition as Example S 
containing 0.5% phenyl 2-acetoxyethanoic acid or diphenyl 2- 
acetoxyethanoic acid on the left side underarm and the control 
vehicle on the right side. Topical applications were made once 

daily for several days. # 

While the right armpit continued to produce foux odor, 
the '«*c underarm ceased emanating any detectable foul odor atter 1 
dav The subject was instructed at this time to apply the test 
composition on the right side also. The right axilla ceased to 
emanate any detectable foul odor after 1 day of use. This shows 
chat the test composition containing phenyl 2 -acetoxyethanoic »c 
or diphenyl 2 -acetoxyethanoic acid was topically effective ia 
eradicating the axillary foul odor. 

EXAMPLE 7 

A tvpicai test fcr prophylactic effect in preventing the 
develooment of", as well as treatment of. foot malccor was carriea 
out as* follows. A test composition in powder form was prepare* * -y 
m ^ng ' g of finely powdered phenyl 2-acetoxyethanoic acio «u.. .9 
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g of talc powder. The talc powder alone was used as a ccncrol 
vehicle . 

A human subject, female, age 23, had persistent fcoc 
malodor all year round. She had used commercially available foot 
products containing a mixture of undecylenic acid and zinc or 
calcium undecylenate with partial or little success in controlling 
the development of foot malodor. On the first morning, the subject 
was instructed to spread the test composition lightly on the left 
foot and also inside the hose. The control vehicle was used on the 
right foot and inside the hose. While the right foot developed 
malodor by the first evening, the left foot produced no detectable 
malodor. The subject was then instructed to apply the test ■ 
composition on both feet the second morning. At the end of the 
second day, both feet produced no detectable malodor. The same 
topical applications were continued for several days; complete 
suppression of maiodor was sustained. This shows that the test 
composition containing phenyl 2-acetoxyethanoic acid in powder form 
was topically effective in preventing the development of and in 
treating foot malodor. 

EXAMPLE 8 

A prophylactic and therapeutic composition containing an 
aryl 2-acetoxyethanoic acid and salicylic acid for topical 
treatment of skin infections may be formulated as fellows. Phenyl 
2-acetoxyethanoic acid 1.0 g and salicylic acid 2.0 g were 
dissolved in a mixture consisting of ethanol 70 mi. propylene 
glycol 26 ml and nonoxynoi-o 1.0 mi. The solution thus cbtained 
had pH 2.9. The composition thus f emulated containing phenyl 2- 
acetoxyethanoic acid IV and salicylic acid 2% is suitable for 
topical treatment of infected skin lesions including papular and 
pustular acne lesions. 

EXAMPLE 9 

A prophylactic and therapeutic composition containing an 
aryl 2 -acetoxyethancic acid and chiorhexicine for topical treatment 
of skin infections and body cdors may be formulated as follows. 
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Phenyl 2-acetcxyethanoic acid C.3 g and chiorhexidine 0.1 g were 
dissolved in a mixture consisting of echancl 70 mi. propylene 
glycol 23.6 mi and nonoxynol-9 1.0 ml. The solution chus obcair.ed 
had pH 4.6. The composition thus formulated containing phenyl 2- 
acetoxyethanoic acid 0.3V and chiorhexidine 0 . IV is suitable for 
topical treatment of body odors as well as skin infections 
including papular and pustular acne lesions. 

EXAMPLE 10 

A prophylactic and therapeutic composition containing ar. 
aryl 2-acetoxyethanoic acid and three other topical agents for 
topical treatment of' skin infections may be formulated as follows. 
Phenyl 2-acetoxyethanci= acid 0.9 g, salicylic acid 2.0 g, tartaric 
acid 0.9 g and citric acid 0.9 g were dissolved in a mixture 
consisting of ethancl 70 ml, propylene glycol 24.4 ml and 
nonoxynoi-li 0.9 ml. The solution thus obtained had pK 2.1. The 
composition thus formulated containing phenyl 2-acetoxyechanoi= 
acid 0.9V, salicylic acid 2V, tartaric acid 0.9V and citric acid 
0.9V is suitable for topical treatment cf skin infections including 
papular and pustular acne lesions. 

EXAMPLE 11 

A prophylactic and therapeutic composition containing an 
aryl 2-acetcxyethancic acid and other topical agents for topical 
treatment cf skin infections may be formulated as fellows. Phenyl 
2-acetoxyethanoic acid or diphenyi 2-acetcxyethancic acid 0.9 c., 
salicviic acid 2.0 g, tartaric acid 0.9 g. citric acid 0.9 g, 
retinyi acetate 0.9 g. triethyi citrate 20 g and BKT 0.2 g were 
dissolved in a mixture consisting of ethanoi 63.3 mi. propylene 
alvcci 10 mi, and ncnexynoi-ll C.9 mi. The composition thus 
Vrmuiated containing aryl 2-acetoxyethanoic acid 0.9V, salicylic 
acid 2V. tartaric acid C.9V. citric acid 0.9V. retinyi acetate 0.5V 
and triethyi citrate 20V is suitable for topical treatment c: skin 
infections including papular and pustular acne lesions. 
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EXAMPLE 12 

A topical composition containing 3V aryl 2- 
acecoxyethanoic acid as the only active ingredient for treatment of 
nail infections may be formulated as follows: phenyl 2- 
acetoxyethanoic acid or diphenyl 2-acetoxyethanoic acid 3 g was 
dissolved in isopropyl alcohol 77 ml, butane- 1 , 3 -diol 15 ml and 
nonoxynol-o 5 mi, A synergistic composition may be formulated as 
follows: phenyl 2-acetoxyethanoic acid or diphenyl 2- 
acetoxyethanoic acid 1 g and clotrimazole 1 g were dissolved in 
ethanol 78 ml and propylene glycol 20 ml. 

The participating subjects in the present study were 
instructed to apply twice daily the composition containing- phenyl 
2-acetoxyethanoic acid or diphenyl 2-acetoxyethanoic acid with or 
without clotrimazole as an additional antimicrobial agent. Nail 
infections usually disappeared within one to several months of 
topical application with the non-synergistic composition. The 
synergistic composition appeared to shorten the period of topical 
application and speed-up the healing of diseased nails. 

EXAMPLE 13 

20 Compositions for treatment of oral infections may contain 

an aryl 2 -acetoxyethanoic acid as the only active ingredient. In 
this case a phenyl 2-acetoxyethanoic acid or diphenyl 2- 
acetoxyethanoic acid 2% composition was formulated by dissolving 
the active ingredient 2 g in ethanol 78 ml and propylene glycol 20 

25 ml. 3efore use, this composition was diluted to 0.1V with water by 
mixing one part of the composition with 19 parts of water. The 
treatment involves oral rinse, wash and gargle by keeping the 
diluted composition inside the oral cavity for a few minutes, and 
then spit out. Such procedure may be repeated twice daily for 

30 several cays until the infection is eradicated usually within 5-7 
days . 

A synergistic composition may be formulated by dissolving 
phenyl 2-acetoxyethanoic acid or diphenyl 2 -acetcxyethanoic acid 1 
g and a pharmaceutical agent such as ketoconazole or acyclovir 2 g 
35 in ethanol 77 mi and propylene glycol 20 mi. Before use. this 



10 
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composition was mixed wich 19 parts of water. Oral treatment was 
carried cut in the same procedure as the above. 

EXAMPLE 14 

Compositions for topical treatment of vulvar -vaginal 
; n fe— ons may contain an aryi 2-acetoxyethanoic acid as the only 
active ingredient. In this case, phenyl 2-acetoxyethanoic acid or 
d^phenvl 2-acetoxyethanoic acid 0.3 g was dissolved in etnanol 1 
ml The solution thus obtained was mixed with petrolatum 65 g ana 
mine-a^ oi' 32.7 g. The ointment thus prepared may be applied 
topically twice daily to the affected areas for a few days to a few 

weeks . .... 

A synergistic composition may be formulated by cissoxvir.g 

phenvi 2-acetoxvethanoic acid or diphenyl 2-acetoxyethanoic acid 
0.1 c and clotrimazole 0 . 2 g in ethanoi 2 ml and ncnoxynoi-S 5 mi. 
'he mixture thus obtained was mixed with petrolatum 66 c ana 
mineral oil 26.7 g. The topical formulation thus prepared may be 
applied twice daily to the affected area until the infection has 
subsided. 

EXAMPLE IS 

An aryl 2-acetoxyethanoic acid may be incorporated in 
<ood orcducts. cosmetic and pharmaceutical formulations and 
^dustrial oreoarations as a preservative to prevent the growc.no: 
mlcrcorganism(s) . The concentration of an aryl 2-acetoxyethanoic 
acid used may range from 0.01% to IV with a preferred concentration 

of 0.02V to 0.2V. 

An aryl 2-acetoxyethancic acid may also be usee m 
compositions as a routine oral hygiene aid. The concentration cf 
-he"ae-<ve ir.credie.nc may range from 0.01V to 0.5V with prererrec 
c l-c""-aticn"cf 0.02V to 0.1%. An aryi 2-acetoxyethanoic acio may 
• also'be incorporated into soaps, soap bars, sticks, balms anc tne 
like for personal care and routine hygiene care. The 
concentrations may range trtm 0.0^ -< ?--- 
concentration cf 0.02V to 0.5V. 
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Test Results Overview 

In order co determine the antimicrobial effect cf an aryl 
2-acetoxyethanoic acid, a standard test method of Minimum 
Inhibitory Concentration (MIC) against the growth of 10 bacteria 
was used. To determine a prophylactic effect against the 
development of, as well as a topical effect in the treatment of, 
body foul door, eleven human subjects participated in this study. 
More than twenty human subjects participated in a study to 
determine whether the compositions containing an aryl 2- 
acetoxyethanoic acid were therapeutically effective for tcpicai 
treatment of folliculitis and other skin lesions, nail infections 
and mucosal infections caused by microbial infections. Scientific 
and test results are overviewed as follows. 

Antimicrobial Test 

Ten different species cf bacteria were used in Minimum 
Inhibitory Concentration (MIC) tests. The bacteria include S. 
aureus, S. epidemidis, M. sedencarius, Af. luceus, 3. epidermis, C 
minuzissium. S. marcsscens, ?. aeruginosa, S. coli, and P. acnes. 
In addition various sources and strains of these bacteria were ais; 
included in the tests, and up to 32 different strains of P. acnes 
were used. 

The test substance selected from phenyl 2 -acetcxyethanci 
acid, benzoyl peroxide, chlorhexidine gluconate and triciosan was 
dissolved in water, and the solution with serial dilution was 
incorporated into the test agar plates. The plates containing 
different concentrations of test substance were inoculated with a 
strain cf bacterium. MIC is defined as the lowest concentration c 
the test substance in the plate in which there is no growth of the 
microorganism. 

Phenyl 2-acetoxyethanoic acid shewed inhibitory effects 
against the growth of all ten bacteria tested, with or without the 
presence of 10% lipid materials. The compound cf the present 
invention was specifically effective against ?. acnes at 0.025% 
concentration even in the presence cf lipid materials. 
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In some instances, different strains of one bacterium 
might have given rise to slightly different inhibitory effects. in 
general, however, different sources or strains of the same species 
were found to give basically very similar results. For example, 
5 five strains of S. epidermis from S sources with numbers Atcc 

35984, Atcc 31432, Atcc 14490, Dh 557 and Dh 640 gave identical 
results. Thirty-two different strains of P. acnes (twenty from 
acne lesions and the remaining twelve from other sources) ail gave 
identical results. 

10 Under the same test conditions, benzoyl peroxide at 

0.0625V concentration showed inhibitory effects against M. 
sedenzarius, M. luzens, and ?. acnes in the presence of 10V lipid 
materials. This antiacne compound was not effective against the 
growth cf ail the bacteria tested in the absence cf lipid 

15 materials. 

Chlorhexidine gluconate at 0.02 to 0.05V concentration is 
used as a general antiseptic on skin and mucous membranes. Under 
the same test conditions chlorhexidine gluconate ac 0.006 to 0.1V 
concentration was found to be effective against ail the bacteria 
20 tested in the absence of lipid materials. However, this antiseptic 
substance was not effective against the growth of all the bacteria 
tested in the presence cf lipid materials. 

Triclosan at IV concentration is used in liquid and bar 
soap as a disinfectant and medicated cleanser for acne-prone skin. 
23 Under the same test conditions triclosan at 0.0156V concentration 
was found to be effective against all the bacteria except S. 
marcescens and P. aeruginosa in the absence cf lipid materials. 
However, this disinfectant was not effective against the growth cf 
all the bacteria tested in the presence of 10V lipid materials. 
20 7 he above antimicrobial test results show that the phenyl 

2-acetoxyethanoic acid is the most active and effective compound 
against ?. acnes with or without the presence cf lipid materials in 
the test medium. 
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II. 8<?<3v o$qz 

A. Axilla^ QjQr 

A cecal of seven subjeccs (four females ages 52 , 54, 78, 
and 81; chree males ages 35, 38 and 68) parcicipaced in several 
scudies. Mosc of chese subjeccs could noc use exiscing commercial 
produces of anciperspirancs or deodorancs because of severe 
irricacion afcer copical applicacion. Phenyl 2 -acecoxyethanoic 
acid or diphenyl 2 -acecoxyechanoic acid 0.5% concencracion and a 
concrcl vehicle (70 volume V echanoi, 30 volume V propylene glycol) 
were prepared in one-ounce concainer bcccles according co che 
examples. The participating subjeccs were instructed to take a 
shower in the morning using ordinary soap to clean the body 
surfaces. After the skin was cried, the cesc composition 
containing 0.5V aryl 2-acetcxyethanoic acid was topically applied 
to the left underarm area only. The control vehicle was topically 
applied to the right underarm area. Topical applications were 
repeated 8 hours later. 

Both underarm areas were monitored by the subject and at 
least one other person approximately every 8 hours to determine 
whether the test composition had any prophylactic effect in 
preventing the development of underarm foul odor in the left axilla 
as compared to the vehicle alone on che righc concroi underarm. 
The criceria for ineffectiveness or effectiveness of the test 
composition were based on presence or absence of foul odor as 
detected by olfactory sense of smell. Ic was found in all the 
participating subjects that while che right control side developed 
underarm foul odor by 8 hours, the left axilla did net produce any 
detectable odor, even after 15 hours. This test result shows that 
che composition containing O.SV ar/1 2 -acetoxyethancic acid is 
copicaliy effective in preventing che development cf axillary foul 
odor. 

The axillary ancicder effectiveness was determined as 
follows. The above parcicipacing subjects were instructed to 
topically apply the test composition containing 0.5% phenyl 2- 
aceccxyechancic acid or diphenyl 2-acetoxyethanoic acid cn the 
right underarm and discontinue che use of the control vehicle after 
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m. fcui odo^ had developed. The subjects continued co use .he 
" cesc c^csicion containing 0.5% phenyl 2 -aceccxyethanoic acid 
• 5 T»E»yl ^Icecoxyethanoic acid on the left underarm. Topical 
^ s wire Seated S hours late. Thereafter topical 

ll cations were made once daily for several days. In all the 

tied «. ^ -u. = eaS e d to - ----- 

fou l odor after 2 to . days of topica us. % le.^lla^ 
continued to maintain the cone— o.. 

, ° d0r " r a another study the subjects were instructed 

-"-hi. ma-'nc After the foul odor developed in both 

« £ .f ^ appUcaccn. UsuaUy cb. >- £ = ^.rar. caaaad 
^-r— -able '-ui odor after 1 day or topical use. .»e 

££U ...» V* 2 -ac«--=«yec,a„c i = acid „ dipnany 
.c^anoic acid =r. --h. riahp under.™ ay. ■ • •» ■ -epic, 
accxic.cicns war. «ad. one. daily for ..vara, aay. _ -to -.* 
25 a*iu. caaad Co «»an.a. any d«-..c-.abl. feua odor aft.- . . 

° £ """^ .a.ui.a .how chac ch. ==«P=aiCidn ==«.i,i., 9 

P»v.«^_^ da« cp.. - "^.^ sf ^. r _ foul 

30 therapeutically e..e---ve 
odor . 

A V-ca" -* six. subjects (three females ages .2. 3a. an- 
- 7 . chre- males ages 43. =1 and 70) participated in severa. 
37 ' Chr - -u... oa-vciaants had used commercially 
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mixture of undecylenic acid and zinc or calcium undecylenate 
without much success in controlling .the development of foot 
malodor . 

A test composition* containing IV phenyl 2-acetoxyethanoic 
acid in powder form was prepared by mixing thoroughly 1 g of finely 
powdered compound with 99 g of talc powder. The talc powder alone 
was used as a control vehicle. The test composition and the 
control vehicle were packaged in one-ounce powder containers. The 
participating subjects were instructed to lightly spread the test 
composition on the bottom of the left foot and inside the hose or 
sock on the first morning. 

The criteria for ineffectiveness or effectiveness of the 
test composition were based on presence or absence of malodor as 
detected by olfactory sense of smell. Both feet were monitored by 
the subject and at least one other person in the evening. While 
the right foot developed malodor by the first evening, the left 
foot produced no detectable malodor in all the participating 
subjects. 

The subjects were then instructed to apply the test 
composition cn both feet the next morning. At the end of the 
second day, both feet produced no detectable malodor. The same 
topical applications were continued by all the participants for 
several days to confirm the above results. 

The test results show that the test composition 
containing 1% phenyl 2-acetoxyethanoic acid was topically effective 
in preventing the development of and was also therapeutically 
effective for topical treatment of foot malodor. 

III. Toiliculi ris and Perifolliculitis 

Nine patients having various degrees cf folliculitis and 
perifolliculitis participated in this study. A test composition 
containing 0.9% phenyl 2-acetoxyethanoic acid or ciphenyl 2- 
acetoxyethanoic acid was prepared by dissolving 0.9 g compound in 
79.1 ml 2-propanoi, 15 ml butane- 1 , 3 -dicl and 5 ml nonoxynol-S. 
The composition was packaged in one-ounce bottles. The patients ' 
were instructed to apply the test composition twice daily cn the 



WO 96/13247 



PCT/US9S/ 14076 



. 24 - 



infected skin lesions and involved areas. Topical applications 
were continued up to 8 weeks. The results showed that skin lesions 
of superficial folliculitis and perifolliculitis were eradicated or 
substantially improved after a few days of topical applications. 
Deeper lesions of papules were found to be eradicated or 
substantially improved after 4 to 8 weeks of topical applications. 

IV. Thgraneuti r Response and Amplified SffgctS 
(a) Acne 

Twelve patients having moderate to severe acne lesions 
consisting of pustules and papules participated in this study. The 
test composition containing 2% salicylic acid and IV phenyl 2- 
acetoxyethanoic acid or diphenyl 2-acetoxyethanoic acid was 
prepared by dissolving 2 g salicylic acid and 1 g aryl 2- 
acetoxyethanoic acid in 70 ml ethanol , 26 ml propylene glycol and 1 
ml nonoxynol-6 or 1 ml nonoxynol-11 . 

The patients were instructed to topically apply the test 
composition twice daily on the affected areas of the skin for 4 to 
8 weeks. Acne lesions were recorded at the beginning and at the 
end of 4 weeks and 8 weeks of topical applications. Ten of twelve 
patients showed substantial reduction in the number of pustular and 
papular lesions after 4 to 8 weeks of topical treatment with the 
test composition containing both salicylic acid and phenyl or 
diphenyl 2-acetcxyethanoic acid. On continued use of the test 
composition new lesions of pustules and papules did not appear over 
the next 8 weeks. This indicated that the test composition has a 
prophylactic effect in preventing the development of new acne 
lesions . 

(b) EggrUsis 

Psoriasis is not an infection disease but rather a 
disorder caused by genetic factors and is a chronic skin disease 
affecting approximately 1 to 3% of the popuiaticn. This disease is 
characterized by silver scales and thick, dry, red skin. Although 
corticosteroids such as clobetasoi propionate, betamethasone 
diprcpionate, betamethasone valerate and triamcinolone acetcnide 
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are topically effective in the control of psoriatic lesions, many 
patients have developed resistance to continued medications . 

To determine the therapeutic responsive effect of an aryl 
2-acetoxyethancic acid against psoriasis seven patient participated 
5 in this study. A test composition was prepared by dissolving 1 g 
phenyl 2-acetoxyethanoic acid or diphenyl 2-acetoxyethanoic acid in 
2 ml ethanol. The solution thus obtained was mixed with 60 g 
petrolatum and 37 g mineral oil. The anhydrous ointment thus 
formulated was packaged in cne-ounce jars. 

10 When the drug unresponsiveness to a corticosteroid 

occurred, the participating patients were instructed to apply in 
addition the test composition once daily to the lesions on -the left 
side of the body only. Topical applications of the corticosteroid 
were continued twice daily to both sides of the body. Psoriatic 

15 lesions on the left side of the body began to improve after one 
week of additional topical application with the composition 
containing phenyl 2-acetoxyethanoic acid or diphenyl 2- 
acetoxyethanoic acid. While psoriatic lesions on the right side of 
the body remained unresponsive to the topical corticosteroid, the 

20 lesions on the left side started to clear after 3 to 4 weeks of 

additional topical application with the composition containing an 
aryl 2-acetoxyethanoic acid. 

At this time the patients were instructed to shift the 
additional topical application to the lesions on the right side 

25 instead of the left side of the body. The psoriatic lesions on the 
right side of the body began to clear after 3 to 4 weeks of 
additional topical application with the composition containing aryl 
2-acetoxyethanoic acid. 

We have also found that the test composition containing 

30 aryl 2-acetoxyethanoic acid could be used in conjunction with a 
corticosteroid product at the beginning of topical treatment to 
prevent the development of tachyphylaxis to corticosteroid. 

It will be appreciated by those skilled in the art that 
changes couid be mace to the embodiments described above without 

35 departing from the broad inventive concept thereof. It is 

understood, therefore, that this invention is not limited to the 
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modifications within che spir— an 
as defined by che appended claims. 
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CLAIMS 

1. A method for preventing and treating body foul odcr 
comprising topically applying to an affected area of the body an 
amount of an aryl 2 -acetoxyethanoic acid effective to prevent or 
eliminate the foul odor. 

2. A method according to claim 1, wherein the aryl 2- 
acetoxyethanoic acid has the chemical structural formula 

0 0 
II II 

RjRjCtOCCH^JCOH (I) 
wherein R : « an aryl group having 6 to 13 carbon atoms, and 
R 2 - H or an aryl group having $ to 13 carbon atoms, said acid 
including stereoisomers thereof, and free acids or salt forms 
thereof with an organic or inorganic base. 

3. A method according to claim 2, wherein when R : 
and/or R 2 is an aryl group, the hydrogen atoms of the group may be 
substituted by an entity selected from the group consisting cf 7, 
CI, Br, I, OK, acetoxy, C -C, lower alkyl, and C-C, lower alkoxy. 

4. A method according to ciaim 2, wherein the aryl 2- 
acetoxyethanoic acid is selected from the group consisting of 
phenyl 2 -acetoxyethanoic acid, ciphenyi 2 -acetoxyethanoic acid and 
(4-chicrophenyl) 2 -acetoxyethanoic acid, (2-chlorophenyi) 2- 
acetoxyethanoic acid, and (4-chlorophenyl) (2-chlorophenyl) 2- 
acetoxyethanoic acid. 

5. A method according to claim 1, wherein the area of 
the body is selected from the group consisting of the human axilla, 
the human foot, and the human scalp. 

6. A method according to claim 1. wherein the aryl 2- 
acetcxyethancic acid is applied in a form selected from the croup 
consisting cf solutions, gels, creams, lotions, sprays, sticks, 
balms and powders. 
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7 a. method according to claim 5. wherein the aryl 2- 
t J n6fc i c^d is aooiied to the body par, in a substantially 
acetoxyethanoic ac-a - weight of 

,„,,„„. solution comprising aoout 0.0S* .9 about ay » 

1 acacoxyacoa-ioic acid, a„ouc ,0V co aPcuc SO, y velum. 
•Chanel and abouc S, co abouc »0V by Propyls 

, A m.chod according CO claim S. -herair. Che aryl 2- 
.ccccxyacnancic acid i. appUad » >* « * pOWd ' r 

conc.fnin, abouc 0.0!* c= abouc 2 0V by »aiooc aryl 1- 
acetoxyethanoic acid. 

9 A method according to claim 1. wherein the aryl 2- 

v, ac^d <s aooiied in a composition which also 

aeetcxvethanoic ac.a -» e- 
ace • . , as svne-oist or anralifier for cosmet.c c. 

, 0 A method according to claim 1. wherein che aryl 
2 -acet=xyethancic acid is phenyl 2 -acetoxyethanoic acid. 

lx A method according to claim 1 . wherein the aryl 
2 -acetoxyethanoi= acid is diphenyl 2 -acetoxyethanoic aci- 

- 2 A method for treating infections of the skin, nails 
i2 ' <_--.«-« tooicaiiv acoiymg to an affectsc 

ra^r; -id effects to eradicate or alleviate the 
symptoms of the infection. 

. . ,„.._..«,- - s claim 12. wherein the aryl 2- 
i3. A methoo acc 5 

acetoxyethanoic acid has 



:he chemical structural formula 



0 0 

II II 



R.a-C(CCCS,)CCH 

■ =» an a-/ 1 crouo having 6 "to 13 carbon atoms, and 
wherein R. a an a./- =— . 
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r,- H or an aryl group having 6 co 13 carbon acorns, said acid 
including stereoisomers thereof, and free acids or sale forms 
thereof with an organic or inorganic base. 

14. A method according to claim 12, wherein the 
infection is selected from the croup consisting of folliculitis, 
perifolliculitis, impetigo, dandruff, seborrheic dermatitis, 
erythrasma and trichomycosis axillaris and the amount of aryl 2- 
acetoxyechanoic acid is effective to eradicate or substantially 
improve skin lesions, pustules, papules or nodules which are 
characteristic of the infection. 

15. A method according to claim 12, wherein the 
infection is a mucosal infection of the oral or vaginal cavity. 

16. A method according to claim 15, wherein the mucosal 
infection is selected from the group consisting cf bacterial, yeast 
and herpes infections. 

17. . A method according to claim 12, wherein the aryl 2- 

acetoxyethanoic acid is applied in combination with a topical 

dermatologicai agent as a synergist to enhance the bioactivity of 
the agent in treating the infection. 

18. A method according to claim 17, wherein said 
infection is a microbial infection from P. acnes and said agent is 
salicylic acid. 

19. A method according to claim 17, wherein said 
infection is a nail infection and said agent is selected from the 
group consisting of clotrimazole, miconazole, econazoie, 
Icetoconazole. metronidazole, griseofulvin, ciciopircx, nystatin, 
terbinafine, polymyxin, dicloxaciilin, fluconazole and acyclovir. 

20. A method according to ciaim 17, wherein said 
infection is characterized by pruritus and said agent is selected 
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from che group consisting of pramcxine, lidocaine and 
diphenhydramine . 

21. A method according co claim 12. wherein said aryi 
2-acecoxyechar.cic acid is phenyl 2 -acecoxyechanoic acid. 

22. A method according co claim 12, wherein said aryl 
2 -acecoxyechanoic acid is diphenyi 2 -acecoxyechanoic acid. 

23. A mechod for preserving food products, cosmetic and 
pharmaceutical formulations, and industrial preparations comprising 
adding to such product, formulation or preparation an amount or an 
aryl 2-acetoxyethanoic acid effective to prevent, eradicate or 
reduce infestations of microorganisms in such product, formulation 
or preparation. 

24. A method according to claim 23, wherein the aryi 2- 
acetcxyechanoic acid has the chemical structural formula 

0 o 

0 il 

R^CIOCC^lCOH U) 
wherein R.= an aryl croup having S to 13 carbon atoms, and 
r,- K cr an aryi group having 6 co 13 carbon atoms, said acid 
including stereoisomers chereof, and free acids cr salt forms 
-hereof with an organic or inorganic base. 

2S. A composition for preventing and creating body fcui 
odor, for creating infections of the skin, nails and mucosal 
membranes, and for preserving food products, cosmetic and 
pharmaceutical formulations, and industrial preparations, 
".-nosing a cosmetic, dermatcicgic cr preservative agent anc an 
amount of an aryl 2-acetoxyethanoic acid effective as a synergist 
or amplifier co enhance the bioaccivicy of said agenc. 
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26. A composition according to claim 25, wherein the 
aryl 2 -acetoxyethanoic acid has che chemical structural formula 

0 O 
II II 

R x R 2 C(OCCH 3 )COH (I) 
wherein R t - an aryl group having 6 co 13 carbon atoms, and 
R,« H or an aryl croup having 6 to 13 carbon atoms, said acid 
including stereoisomers thereof, and free acids or salt forms 
thereof with an organic or inorganic base. 

27. A composition according to claim 25, wherein said 
aryl 2-acetoxyethanoic acid is phenyl 2-acetoxyethanoic acid. 

28. A composition according to claim 25, wherein said 
aryl 2-acetoxyethanoic acid is diphenyl 2-acetoxyethanoic acid. 

29. A method for reversing or preventing tachyphylaxis 
of psoriasis to a corticosteroid, comprising topically applying to 
psoriatic skin a corticosteroid effective to treat the psoriasis 
and an amount of an aryl 2-acetoxyethanoic acid effective to 
reverse or prevent unresponsiveness of the skin to the 
corticosteroid treatment. 

30. A method for treating or preventing the spread of 
acne vulgaris, comprising topically applying to an affected area c 
the skin an amount of an aryl 2-acetoxyethanoic acid, excluding 
phenyl 2-acetoxyethanoic acid, effective to eradicate or prevent 
the spread of acne vulgaris. 
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